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INFORMATION PROCESSING DEVICE 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

This invention relates to an information processing device 
and more particularly, to an information processing device, like 
a notebook personal computer, with which various kinds of 
operation can be simply performed even when a display body is 
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: ' ! Sf folded against a main body. 
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2 DESCRIPTION OF THE RELATED ART 

^ Personal computers (hereinafter, referred to as "PC") 

y includes a notebook personal computer (hereinafter, referred to 
5 =F as notebook PC) that is reduced in size and weight by 
h 5 * integrating a liquid crystal display and a keyboard. In the 
notebook PC, a display body having a liquid crystal display 
mounted thereon is connected to a main body having a keyboard 
and the like mounted thereon so as to rotate in opening/folding 
directions. Therefore, a user can operate the keyboard, viewing 
the screen of the liquid crystal display, and the notebook PC 
can become thinner by folding the display body against the main 
body when non-used and carried out. 

By the way, some latest notebook PCs have separate 
operating buttons to execute an application program for playing 
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back a CD inserted into a compact disk read-only memory (CD-ROM) 
drive etc, which is capable of reproducing music even when a 
keyboard can not be operated due to the folded display body 
against the main body. 

InNfhis type of information processing devices, however, 
operating batons can not be operated while a screen mounted on 
the display bo5^ is viewed, in the case where the display body 
is folded against x ^he main body. It would be convenient, even 
the display body is fosLded against the main body, if many kinds 
of system operations incj\ding setting of a hardware system can 
be carried out while the scr^^n mounted on the display body is 
viewed. 



SUMMARY QF THE INVENTION 

Ir?v^iew of foregoing, an object of this invention is to 
provide an inf&ss^aation processing device which is capable of 
carrying out system operations simply while a screen of a 
display body is viewed evehs^the display body is folded against a 
main body. 

The . foregoing object and other oBjects of the invention 
have been achievedN^v the provision of an information processing 
device in which a display body having a display screen mounted 
on the front surface therVf is connected to a main body having 
a keyboard mounted thereon s\ as to rotate in opening/ folding 
directions and in a turning direction, an operating means is 
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provided at a position so as to be operable even the back 
surface of the display body is at least close to the main body, 
and a system menu showing processing items based on an OS 
program is displayed according to operation of the operating 
means on a display screen. 

^ereby, the information processing device is capable of 
displaying the system menu showing the processing items based on 
the OS program on the display screen at any time through the 
operating means\which is mounted at the position so as to be 
operable even when^he back surface of the display body is close 
to the main body, so os^t a user can simply carry out desired 
system operations viewingSthe display screen of the display body 
even the display body is folded against the main body- 
As described above, the present invention makes it possible 
to simply perform various operationSsuch as system operations 
while the screen 'of the display body is\viewed. 

The nature, principle and utility of the "invention will 
become more apparent from the following detailed description 
when read in conjunction with the accompanying drawings in which 
like parts are designated by like reference numerals or 
characters . 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings : 

Fig. 1 is a block diagram showing an internal structure of 
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a notebook PC according to an embodiment of the present 
invention; 

Fig. 2 is a perspective view showing an outside structure 
of the notebook PC; 

Fig. 3 is a flowchart explaining how the notebook PC works; 

Fig. 4 is a diagram showing an initial screen displaying a 
system menu of the notebook PC; 

Fig. 5 is a diagram showing all items of the system menu of 
the notebook PC; 

Fig. 6 is a diagram showing a screen displaying the system 
menu of the notebook PC; 

Figs. 7A to 7D are perspective views showing four 
transformations of the notebook PC for photographing; and 

Fig. 8 is a perspective view showing an outside structure 
of a notebook PC according to a first modification. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

Preferred embodiments of this invention will be described 
with reference to the accompanying drawings: 
(1) Embodiment 

Fi^fcf^l is a block diagram showing an internal structure of 
a notebook PC at^s^rding to an embodiment of the present 
invention. As shown Ti'NxFig. 1, the notebook PC 1 has a central 
processing unit (CPU) 10 for^ntirely controlling the notebook 
PC 1, a random access memory (RAMJ^KL serving as a work memory 



orvthe CPU 10, a read only memory (ROM) storing a set of 
program^^to be read out when the notebook PC 1 starts, and a 
hard disk drive^SifiDD) 13 for storing various data such as an 
operating system (OS )isg^pgram and various kinds of application 
programs . 

In addition, the notebook PC 1 has a keyboard with which a 
user inputs commands, an operating section 14 including an 
operating dial 32 and operating buttons Bl to B4 (refer to Fig. 
2) , an operating interface (operating I/F) 15 for supplying data 
based on operation of the operating section 14 to the CPU 10, a 
display section 16 which is a liquid crystal display, a display 
interface (display I/F) 17 for displaying various kinds of 
information on the display section (liquid crystal display) 16, 
an input/output section 18 for outputting video signals and 
audio signals to an external monitor and for performing data 
communication with an external device, and a video camera 
section 19 for photographing. 

The CPU 10 of the PC 1 executes prescribed application 
programs stored in the HDD 13, to make photos with the video 
camera section 19, to display photographed images on the display 
section 16 or an external monitor, and to record them in the HDD 
13, and further to edit images and so on using only the notebook 
PC. 

Next, Fig. 2 is a perspective view showing an outside 
structure of the notebook PC 1. As shown in Fig. 2, the main 
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body 20 of the notebook PC 1 has a keyboard 21, which is an item 
mounted on an ordinary notebook PC, a CD-ROM drive and an 
input/output terminal not shown, etc. The display body 30 has a 
screen 31 for displaying various kinds of information and an 
operating dial (second operating means) 32 which can be rotated 
and pressed, disposed on the right side of the screen 31. The 
display body 30 is supported so as to move in opening/folding 
directions from/against the main body 20 and is supported so as 
to turn in a turning direction (in a direction shown by A in 
this figure) . Thereby the display body 30 can be opened and 
folded and the screen 31 of the display body 30 can be faced in 
a desired direction. 

"3Sn addition, in the notebook PC 1, a camera body 40 
containing\the video camera section 19 is attached to the side 
(the right si&e) of the main body 20. The camera body 40 has 
functions of generating a video signal from an image inputted 
through a lens 41 anas^of generating an audio signal from sounds 
inputted through a stere^vmicrophone no t shown, and a case part 
42 having the lens 41 fixed xshereto is rotatably supported so 
that the lens 41 can be face in\ desired direction. 

Further, four operating buttons Bl, B2, B3 and B4 are 
provided to the camera body 40. The operating button Bl is an 
operating means for instructing a display of a setting menu for 
prescribed application programs on the screen 31, and the 
operating button (first operating means) B2 is an operating 
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means for instructing a display of a system menu on the screen 
31. 

*Niis system menu is an item list of processing which are 
carried oix^based on the OS to perform system operations such as 
environment sefeiing for user operation including setting of a 
hardware system (lScluding system software) such as an 
Vnput/output device, siting of communications and setting of a 
graphical user interface (OTI) . It is noted that the OS includes 
the graphical user interface (GfcSI) with OS functions for Windows 
(by Microsoft corp.) etc. ' 

Two other operating buttons B3 and B4 are operating means 
of which commands are switched for each application program or 
for each mode of the application program (for example, 
photographing mode and playback mode) . Specifically, in the case 
of the photographing mode, their commands are switched to 
recording start and recording stop, while their commands are 
switched to playback and playback stop in the playback mode. 

In the notebook PC 1, in the case where a display command 
of a setting menu for photographing application program is 
allotted to the operating button Bl, pressing the operating 
button Bl pop-up-displays a setting menu screen showing a 
switching list of recording start, recording stop, playback, 
still picture photographing and motion picture photographing, in 
the center of the screen 31 . Then, with respect to the operation 
of the setting menu being displayed, a user can rotate the 
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operating dial 32 provided on the display body 30 to select 
desired processing (recording start, for example) and press the 
operating dial 32 to execute the selected processing. 

On the other hand, in the notebook PC 1, pressing the 
operating button B2 pop-up-displays the menu screen of the 
system menu in the center of the screen 31. Then, the operation 
of the system menu being displayed is performed with the 
operating dial' 32 only, as in the case of the aforementioned 
setting menu. Hereinafter, the flowchart shown in Fig. 3 
explains how the notebook PC 1 works when a user performs the 
system operations viewing the system menu. 

first, when the CPU 10 of the notebook PC 1 detects that 
a user hass^operated the operating button B2 (step SP1 : YES), 
then the sysuto menu screen SM is pop-up-displayed in the center 
of the screen 3l\as shown in Fig.- 4 (step SP2). As shown in this 
figure, the initial^ecreen of the system menu screen SM shows an 
item for selecting syst*toi setting ("system setting") , an item 
for selecting processing functions to be executed by Windows (by 
Microsoft corp.) etc. ("convenient tool"), items for selecting 
other functions (power saving mocha etc.) to be executed by 
Windows (by Microsoft corp.) etc. f\lose front window", "system 
suspend", "system hyper-nation", "end") a 

Fig. 5 is a diagram showing all items of the system menu in 
a hierarchical structure form. As shown in Fig. 4 and Fig. 5, 
the initial screen of the system menu screen SM shows only the 
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uppermost-hierarchical items (items each having a filled dot in 
Fig. 5) and items ("system setting", "convenient tool") having 
lower-hierarchical items are displayed with a predetermined mark 

(filled triangle, for example) (refer to Fig. 4). 

Next, the CPU 10 of. the notebook PC 1 detects that the user 
has rotated the operating dial 32 (step SP3 : rotation operation), 
a focus F moves between items according to the rotation 
operation on the system menu screen SM (step SP4). When there 
exist hidden items in the system menu screen SM, the items on 
the screen SM are scroll-displayed. 

On the other hand, when the CPU 10 detects that the user 
has pushed the operating dial 32 (step SP3 : push operation), it 
is judged whether the item selected by the focus F has lower 
hierarchical items (step SP5) „ When it is determined that there 
are lower-hierarchical items (step SP5: YES), the lower- 
hierarchical items are additionally displayed on the system menu 
screen SM (step SP6) . Specifically, when the "system setting" is 
selected, an item- for switching an external output ("external 
monitor setting") , an item for output-setting to a TV 

(television) ("TV output setting") , an item for adjusting 
luminance of screen ("luminance adjusting") , an item for volume 
setting ("low-tone emphasizing setting", "volume setting", 
"silent setting", "recording setting") , an item for setting the 
video camera section 19 ("camera setting") , and another item 

("other setting") are added as shown in Fig. 6 (refer to Fig. 5) . 



9 



• 



It is noted that hidden items from the system screen SM in Fig. 
6 are displayed by rotating the operating dial 32 as described 
above (step SP4) . 

When "convenient tool" is selected, an item for switching 
the front window ("active window switching") , an item for 
performing a dial-up connection ("dial-up tool") , an item for 
browsing folders ("folder browser"), an item for displaying the 
start menu ("start menu") etc. are additionally displayed (refer 
to Fig. 5). When "other setting" is selected out of the lower- 
hierarchical items of "system setting", an item for setting for 
the time when the notebook PC 1 starts ("volume setting for 
start time" etc.), an item for instructing a display of system 
information ("system information"), etc. are additionally 
displayed (refer to Fig. 5) . It is noted that a menu screen can 
be displayed for each hierarchy, instead of the aforementioned 
method of displaying the system menu in a hierarchical structure 
form. 

Th^CPU 10 detects that the user has pressed the operating 
dial 32 to sele^t^an item having no lower-hierarchical item 
(step SP5: NO), a settjpt^g^screen corresponding to the item is 
displayed or corresponding proc&s^ng is carried out (Step SP7). 
As described above, the user can selects^. desired item from the 
system menu to execute a desired system operat^€ifL. 

In addition, in the notebook PC 1, when an item having no 
lower-hierarchical menu is selected by pushing the operating 
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dial 32, when the operating button Bl or B2 for instructing a 
display of a menu is pressed while a menu screen is displayed, 
when preset time passes after a menu screen is displayed, or 
when another window is selected, the CPU 10 cancels the display 
of the menu screen. It is noted that a cancel command of a menu 
screen may be allotted to a prescribed key or a simultaneous 
operation of multiple keys (that is, a. short-cut key). 

Next, transformations of the notebook PC 1 will be 
described . 

As shown in Figs. 7A to 7D, there are four transformations 
of the notebook PCI by moving the display body 30 and changing a 
slant of the case part 42 of the camera body 40. 

That is, Fig. 7A shows the same form as when a notebook PC 
is normally used. The user can operate the keyboard 21 viewing 
the screen 31, and simply photographs an object close to the 
operator (user) of the keyboard 21. In this form, the user can 
operate the keyboard 21, an inputting device such as a mouse 
connected to the notebook PC 1, and the operating buttons Bl to 
B4 and the operating dial 32, viewing the screen 31. 

Next, Fig. 7B shows the form for photographing with a 
tripod attached to a tripod fixing part (not shown) at the 
bottom of the main body 20, and the screen 31 of the display 
body 30 faces in the direction opposite to the keyboard. 21. 
Thereby, a user can photograph landscapes etc. monitoring 
photographed images on the screen 31. This case also allows the 
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user to operate the operating buttons Bl to B4 and the operating 
dial 32 viewing the screen 31. 

Fig. 7C shows the form for the case where the notebook PC 1 
is held by hands to photograph an object (other than a 
photographer) , in which the display body 30 is folded against 
the main body 20 with the opposite side to the screen 31 (the 
back side) of the display body 30 close to the main body 20. 
This form makes the notebook PC 1 smaller (thinner) , so that it 
is easy to carry. Further, Fig. 7D shows the form for the case 
where a photographer photographs himself (photographer) holding 
the notebook PC 1 by hands, and differs in the direction of the 
case part 42 of the camera body 40 from the form shown in Fig. 
7C. Under the forms shown in Figs. 7C and 7D, the user can view 
the screen 31 but can not operate the keyboard 21 because the 
keyboard 21 is placed behind. These forms, however, allow the 
user to operate the operating buttons Bl to B4 and the operating 
dial 32. 

NNote that, the notebook PC 1 is provided with a detecting 
switch (nbi shown) for detecting the turning of the display body 
30 and the sl^t of the case part 42, and the up and down of 
images to be outpufe^from the video camera section 19, the right 
and left of sounds to ob^output and sounds to be input, and the 
up, down, right and left or^hotographed images to be displayed 
on the screen 31 each is automatically switched to be suitable 
for a photographing situation, accor&ing to the detection result 
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described above, the user can operate the operating 
buttons BvL to B4 and the operating dial 32 viewing the screen 31 
under any fo"^m. Therefore, in the notebook PC 1, even the 
display body 30\is folded against the main body 20, the setting 
menu and the systeht menu can be displayed on the screen 31 which 
is a large screen dis^psed on the display body 30, and also a 
desired item can be selected only by operating the operating 
dial 32, so that the user oan simply perform a desired system 
operation. Note that, the seating menu and the system menu allow 
the user to customize the menu ^ems by addition and deletion. 
(2) Modification 
(2-1) First Modification 

The aforementioned embodiment has described the case where 
the present invention is applied to a notebook PC previously 
having a photographing function. The present invention, however, 
is not limited to this and can be widely applied to notebook PCs 
without the photographing function (camera body 40). In short, 
the present invention can be applied to such a device that at 
least an operating button B2 for instructing a display of a 
system menu or the like and an operating dial 32 for performing 
selection can be operated when a display body is too close to a 
main body to operate a keyboard. 

For e^mple, when the operating buttons Bl to B4 are 
arranged on the 3>^ft side of the screen 31 of the display body 
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30sas shown in Fig. 8, a user can always operate the operating 
button^Bl to B4 with his left hand and operate the operating 
dial 32 wrfeh his right hand, viewing the screen 31. Therefore, 
the user can perform the system operations simply even the 
display body 30 is\folded against the main body 20. Note that, 
only the operating bub^on B2 is sufficient to perform only 

(2-2) Second Modification 

The aforementioned embodiment has described the case where 
the present invention is applied to the notebook PC. The present 
invention, however, is not limited to this and can be widely 
applied to portable telephones and information processing 
devices generally called personal digital assistants (PDA) which 
do not allow a keyboard to be operated when a display body is 
folded against a main body. 

ile there has been described in connection with the 
preferred es^odiments of the invention, it will be obvious tot 
,hose skilled ifSvthe at that various changes and modifications 
may be aimed, there^&^re, to cover in the appended claims all 
such changes and modifications as fall within the true spirit 
and scope of the invention. 
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